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Sharing Information Across Wireless Content Providers 

FIELD OF THE INVENTION 

This invention relates generally to communication systems, and more particularly 
5 to a mechanism for sharing information across a plurality of content providers over a 
wireless connection to a mobile device. 

BACKGROUND OF THE INVENTION 

The use of wireless technology has quickly become an accepted and popular 

10 method of enabling communication. Many enjoy mobile devices for the convenience of 
engaging in conversation from any location. Wireless carriers, in addition to offering 
voice communication, have begun to provide a variety of content services to provide 
information from a variety of sources. These content providers, in many cases, extend the 
capability of Internet applications to the wireless environment. For example, many 

15 people access the Internet through a cell phone to obtain stock quotes or driving 

directions, or use a personal digital assistant to obtain weather reports or access local 
yellow pages. 

Unfortunately, due to several limitations, entering information through a mobile 
device is generally awkward and inconvenient. Due to the portable nature of mobile 
20 devices, most are not large enough to accommodate a keyboard, which makes entering 
infomxation slow and cumbersome. Also, even after information is entered, it cannot 
easily be reused. Additionally, information retrieved from one content provider is not 
easily made available for use by another content provider. 

For example, assume that you wish to find a restaurant for dinner and a nearby 
25 theatre for a show. Using your web-enabled cell phone, you may browse through a 
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restaurant content provider to select a particular restaurant. To obtain driving directions 
to your selected restaurant from your current location, you must manually enter in your 
current location to the restaurant content provider. To find a theatre near your selected 
restaurant, you must access a theatre content provider and make a second manual entry in 

5 the theatre content provider of the address of your selected restaurant. Note that you 
must enter in the name or location of your selected restaurant even though that 
information was just presented to you by the restaurant content provider. Further, to 
generate driving directions from the theatre back to your current location, you will need to 
make a third manual entry of the address of your current location. Note that it is 

10 necessary to reenter your current address even though it has already been entered once 
before. 

This process requires a significant amount of manual entry, as there is no 
mechanism for storing information manually entered or generated from a content provider 
for use with another. As manually entering information through a mobile device is a time 
15 intensive and repetitive act, it is clearly desirable to minimize data entry through a mobile 
device as much as possible. However, there is currently no effective mechanism to do so. 
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SUMMARY 

To overcome the shortcomings of the prior art, an improved mechanism is 
provided for sharing information across a plurality of content services provided over a 
wireless connection to a mobile device. According to one aspect of the present invention, 

5 data that was previously used or accessed through a mobile device is stored electronically 
as "data records" at a location external to the mobile device. Metadata is also stored to 
associate the data records that contain data previously used by a particular mobile device 
with that particular mobile device. 

When service from a content provider is requested that requires input data through 

10 the mobile device, the user may, in lieu of manual entry, select from a list of data items, 
where the data items in the list are retrieved from the data records associated with the 
mobile device. Preferably, the list includes only those data items from the data records 
that correspond to the type of input data required by the service. In one embodiment, the 
user manually specifies which data is to be pre-stored in the data records. In another 

15 embodiment, the data records are generated and stored dynamically in response to 
interaction with the mobile device. 

By storing data received from some content providers and presenting it as an 
option to a user upon initiating a request for service from other content providers, the 
need by the user to manually enter the same input data repeatedly through a mobile device 

20 is eliminated. Additionally, information retrieved from one content service is made 

available to another content service, thus further reducing manual entry. By reducing the 
number of manual entries, the present invention significantly increases the usability of 
content services through mobile devices. Hence, the present invention represents a 
significant improvement over the prior art. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example, and not by way of 
limitation, in the figures of the accompanying drawings and in which like reference 
numerals refer to similar elements and in which: 
5 Figure 1 a functional block diagram of a system 100 in which one embodiment of 

the present invention may be implemented; and 

Figure 2 is a block diagram that illustrates a computer system 200 upon which an 
embodiment of the invention may be implemented. 
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DETAILED DESCRIPTION OF EMBODIMENT(S) 

Techniques are provided that allow users of mobile devices to avoid re-entering 
input that they have previously entered, or that they have previously been provided by a 
service. In the following description, for the purposes of explanation, numerous specific 
5 details are set forth in order to provide a thorough understanding of the present invention. 
It will be apparent, however, to one skilled in the art that the present invention maybe 
practiced without these specific details. In other instances, well-known structures and 
devices are shown in block diagram form in order to avoid unnecessarily obscuring the 
present invention. 

10 

SYSTEM OVERVIEW 
With reference to Figure 1, there is shown a functional block diagram of a system 
100 in which one embodiment of the present invention may be implemented. The system 
100 includes a WAP gateway 120, a web server 150, and a database 160. The system 100 
1 5 is coupled to a mobile device 1 1 0 and content providers 180, 181, and 1 82. For the sake 
of simplicity, only one mobile device 1 10 is shown; however, it should be noted that 
multiple mobile devices 110 may be coupled to, and communicate with, the WAP 
gateway 120. 

Mobile device 110 generally represents any mechanism capable of communicating 
20 over a wireless connection. Such mobile devices include, but are not limited to, cell 
phones, two-way pagers, and personal digital assistances. The mobile device 1 10 may 
present information using any known protocol, including but not limited to WML, 
HDML, and PQA. The mobile device 110 may communicate with the WAP gateway 120 
using any known protocol, including but not limited to WTP ("wireless transfer 
25 protocol"). 
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The WAP gateway 120 is the component of system 100 responsible for translating 
between the communication protocols used by the mobile device 1 10 and the web server 
150. More specifically, the WAP gateway 120 sends and receives information from the 
web server 150 in one protocol, and sends and receives information from the mobile device 

5 1 10 in another protocol. In one embodiment, the WAP gateway 120 communicates to the 
web server 150 over a physical connection, and communicates to a mobile device 110 over 
a wireless connection. The WAP gateway 120 may communicate with the web server 150 
using any known protocol, including but not limited to HTTP. 

The web server 150 is the component of system 100 responsible for receiving and 

10 servicing requests from mobile device 1 10 for specific content. This content may be 

derived by accessing static files, processing server-parsed entities, executing one or more 
applications, or by accessing content providers 1 80, 181, 1 82. 

The web server 150 is coupled to database 160. The database 160 generally 
represents any entity capable of storing and retrieving information. The web server 150 

1 5 may communicate with the database 1 60 using any known protocol, including but not 
limited to SQL. 

The content providers 180, 181, 1 82 provide information about a variety of topics. 
More specifically, the content providers 1 80, 1 8 1 , 1 82 may generate specific content based 
upon data received as input. For example, a content provider might provide weather 
20 forecasts. Upon receipt of an address, that content provider could provide a specific 
weather forecast for a region associated with that particular address. For the sake of 
explanation, only three content providers 180, 181, 182 are shown; however, it should be 
noted that any number of content providers 1 80, 1 8 1 , 1 82 may be coupled to, and 
communicate with, the web server 150. The content providers 180, 181, 182 may 
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communicate with the web server using any known protocol, including but not limited to 
HTTP. 

FUNCTIONAL OVERVIEW 
5 In one embodiment, the web server 150 receives content from the content 

providers 180, 181, 182 in response to requests from mobile device 110, and delivers the 
content (or a subset thereof) to mobile device 1 1 0. During this process, the web server 
150 may generate and store in database 160 one or more data records based on the 
received content. The requests from mobile device 110 may also supply input required by 
10 a particular service. The web server 150 is configured to generate and store in database 
160 one or more data records based on such input. When the user of mobile device 1 10 is 
required by a service to enter input data, the user may be presented with a list of data 
items retrieved from the data records stored in database 160 that are associated with the 
mobile device 110. Rather than manually enter the data, the user may select a data item 
15 from the list. In response to such a selection, the web server 150 sends the data item to 
the service. 

GENERATING RECORDS FROM PROVIDED CONTENT 
The content received from content providers 180, 181 and 182 in response to 
20 requests from mobile device 1 10 is referred to herein as "provided content". According 
to one embodiment, web server 150 is configured to extract data items from the provided 
content, and to store the data items in data records within database 1 60. Metadata is also 
generated to associate those data records with mobile device 110. 

For example, in one embodiment the content received from the content providers 
25 is in XML format, or is converted to XML format. In such an embodiment, the web 
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server 1 50 identifies, within the provided content, data items of relevant content by 
examining the XML tags within the provided content. For example, if content generated 
by a content provider 180 contains an address, then within that provided content the 
address is labeled using appropriate XML tags. Those XML tags may be used by web 
5 server 1 50 to identify what portions of the provided content constitute an address. 

Address information may be one type of data that web server 150 is configured to store in 
the data records. Thus, in response to retrieving provided content that includes an address 
from a content provider, web server 150 may generate and store a data record that 
contains the address. 

10 As shall be described in greater detail hereafter, storing data items extracted from 

provided content from one content provider allows the same data items to be resubmitted 
as user input to other content providers. 


GENERATING RECORDS FROM INPUT DATA 
15 As previously mentioned, the content providers 180, 181, 182 may generate specific 

content based upon input data. All input data has a particular type. In the example of a 
weather information provider, the type of the input data may an address, and the 
information provided by the service might be a specific weather forecast for a region 
associated with the address. In another example, a content provider may provide stock 
20 quotes, in which case, the input data type may be a stock symbol. 

According to one embodiment, the web server 150 stores input data sent to content 
providers 180, 181, 182 in data records within the database 160, along with a user identifier 
and the input data type. In one embodiment, the user identifier may identify a particular 
user of the system 100 who sent the input data. In another embodiment, the user identifier 
25 may identify a particular mobile device 110 that sent the input data. 
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Additionally, a user of the system 100 may populate the database 160 directly with 
input data, an identifier, and input data type. The database 160 could be populated through 
a standard graphical user interface, such as a web page, and would advantageously allow a 
user to store input data (presumably using a device with a sophisticated data input 
5 mechanism) that the user believes that she may later want to submit to a service accessed 
using the mobile device. 

DATABASE POLICIES 
If data records are generated every time a user accesses a particular service and the 

10 data records are never deleted, then database 1 60 will quickly become unacceptably large. 
Therefore, according to one embodiment, system 100 implements a policy for limiting the 
number of data records stored for any given user. The particular policy implemented by 
system 100 may vary from implementation to implementation. 

For example, a limit may be set for on the amount of input data stored in the 

15 database 160 per input data type or user identifier as necessary, to accommodate the storage 
capacity of the database 160. Alternatively, the database 160 may be configured to store 
only a predetermined number of most recently generated data records for a particular input 
data type or user identifier. This would provide a mechanism in which old input data would 
expire and be removed from further consideration. Further, the database 160 may be 

20 configured to permanently store certain input data for a user identifier. This would be 

advantageously enable a user to configure particular input data that is not likely to change, 
for example an address for a permanent residence, a home phone number, username, or 
credit card number. Storing input data in the database 160 provides for greater efficiency 
when a user makes a request using input data already stored in the database 160, as the user 

25 no longer needs to manually enter input data. 
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USING DATA ITEMS FROM THE RECORDS AS USER INPUT 
When a user of the system 100 makes a request for content through a mobile device 
110, the web server 150 determines how to service the request. If the web server 150 

5 determines a particular content provider 1 80 is required to service the request, then the web 
server 150 determines whether the content provider 180 requires input data. If the content 
provider 180 does not require input data, then web server 150 retrieves the requested 
content from the content provider 1 80. 

If the content provider 180 requires input data, then the web server 150 determines 

10 the type of input data required by the content provider 1 80. The web server 1 50 transmits 
to the mobile device 110a request for input data of the type required by the content 
provider 1 80. In addition, if the type of input data matches the input type of any data 
records associated with mobile device 110 that are stored in the database 160, then web 
server 150 sends mobile device 110 a list of data items from those records. 

15 For example, if a content provider 180 provides stock quotes, and database 160 

contains records for mobile device 110 that are of a "stock symbol" type, then the web 
server 150 would transmit to mobile device 110 a list of data items from those records. The 
mobile device 110 presents to the user a list from which the user may select input data in 
requesting service from the content provider 1 80. As a mobile device 1 10 may be of a 

20 variety of shapes and sizes, and thus have a variety of sized viewing areas, the full list of 
data items available may not all be immediately visible to the user. Accordingly, the user 
may scroll through the list of data items using the mobile device 110. The data item 
selected from the list is sent to the web server 150 to process the request for service from 
the content provider 1 80 as if the user had manually entered the data item. 
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This arrangement is advantageous, as the user no longer has to enter in the same 
input data more than once. Once entered, the particular input data is stored in the database 
1 60, and may be selected by the user when needed. Additionally, any input data is stored 
dynamically upon retrieval from the content providers 180, 181, 182, and thus input data is 
5 available for selection in the list of data items displayed in the mobile device 110 without 
ever having been entered by the user. 

HARDWARE OVERVIEW 
Figure 2 is a block diagram that illustrates a computer system 200 upon which an 

10 embodiment of the invention may be implemented. Computer system 200 includes a bus 
202 or other communication mechanism for communicating information, and a processor 
204 coupled with bus 202 for processing information. Computer system 200 also includes 
a main memory 206, such as a random access memory (RAM) or other dynamic storage 
device, coupled to bus 202 for storing information and instructions to be executed by 

15 processor 204. Main memory 206 also may be used for storing temporary variables or other 
intermediate information during execution of instructions to be executed by processor 204. 
Computer system 200 further includes a read only memory (ROM) 208 or other static 
storage device coupled to bus 202 for storing static information and instructions for 
processor 204. A storage device 210, such as a magnetic disk or optical disk, is provided 

20 and coupled to bus 202 for storing information and instructions. 

Computer system 200 may be coupled via bus 202 to a display 212, such as a 
cathode ray tube (CRT), for displaying information to a computer user. An input device 
214, including alphanumeric and other keys, is coupled to bus 202 for communicating 
information and command selections to processor 204. Another type of user input device is 

25 cursor control 216, such as a mouse, a trackball, or cursor direction keys for communicating 
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direction information and command selections to processor 204 and for controlling cursor 
movement on display 212. This input device typically has two degrees of freedom in two 
axes, a first axis (e.g., x) and a second axis (e.g., y), that allows the device to specify 
positions in a plane. 

5 The invention is related to the use of computer system 200 for generating a digital 

video content. According to one embodiment of the invention, a digital video content is 
provided by computer system 200 in response to processor 204 executing one or more 
sequences of one or more instructions contained in main memory 206. Such instructions 
may be read into main memory 206 from another computer-readable medium, such as 

10 storage device 210. Execution of the sequences of instructions contained in main 
memory 206 causes processor 204 to perform the process steps described herein. In 
alternative embodiments, hard-wired circuitry may be used in place of or in combination 
with software instructions to implement the invention. Thus, embodiments of the 
invention are not limited to any specific combination of hardware circuitry and software. 

15 The execution of the sequences of instructions required to practice the invention 

need not be performed by a single computer system 200. The sequences of instructions 
required to practice the invention may be performed by a plurality of computer systems 
200 connected to local network 222, connected to the Internet 228, or otherwise in data 
communication with each other. 

20 The term "computer-readable medium" as used herein refers to any medium that 

participates in providing instructions to processor 204 for execution. Such a medium may 
take many forms, including but not limited to, non-volatile media, volatile media, and 
transmission media. Non- volatile media includes, for example, optical or magnetic disks, 
such as storage device 210. Volatile media includes dynamic memory, such as main 

25 memory 206. Transmission media includes coaxial cables, copper wire and fiber optics, 
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including the wires that comprise bus 202. Transmission media can also take the form of 
acoustic or light waves, such as those generated during radio-wave and infra-red data 
communications. 

Common forms of computer-readable media include, for example, a floppy disk, a 
5 flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any 
other optical medium, punchcards, papertape, any other physical medium with patterns of 
holes, a RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory chip or 
cartridge, a carrier wave as described hereinafter, or any other medium from which a 
computer can read. 

10 Various forms of computer readable media may be involved in carrying one or more 

sequences of one or more instructions to processor 204 for execution. For example, the 
instructions may initially be carried on a magnetic disk of a remote computer. The remote 
computer can load the instructions into its dynamic memory and send the instructions over 
a telephone line using a modem. A modem local to computer system 200 can receive the 

15 data on the telephone line and use an infra-red transmitter to convert the data to an infra-red 
signal. An infra-red detector can receive the data carried in the infra-red signal and 
appropriate circuitry can place the data on bus 202. Bus 202 carries the data to main 
memory 206, from which processor 204 retrieves and executes the instructions. The 
instructions received by main memory 206 may optionally be stored on storage device 210 

20 either before or after execution by processor 204. 

Computer system 200 also includes a communication interface 218 coupled to bus 
202. Communication interface 218 provides a two-way data communication coupling to a 
network link 220 that is connected to a local network 222. For example, communication 
interface 218 may be an integrated services digital network (ISDN) card or a modem to 

25 provide a data communication connection to a corresponding type of telephone line. As 
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another example, communication interface 218 may be a local area network (LAN) card to 
provide a data communication connection to a compatible LAN. Wireless links may also be 
implemented. In any such implementation, communication interface 218 sends and 
receives electrical, electromagnetic or optical signals that carry digital data streams 

5 representing various types of information. 

Network link 220 typically provides data communication through one or more 
networks to other data devices. For example, network link 220 may provide a connection 
through local network 222 to a host computer 224 or to data equipment operated by an 
Internet Service Provider (ISP) 226. ISP 226 in turn provides data communication services 

10 through the world wide packet data communication network now commonly referred to as 
the "Internet" 1 128. Local network 222 and Internet 228 both use electrical, 
electromagnetic or optical signals that carry digital data streams. The signals through the 
various networks and the signals on network link 220 and through communication interface 
218, which carry the digital data to and from computer system 200, are exemplary forms of 

1 5 carrier waves transporting the information. 

Computer system 200 can send messages and receive data, including program code, 
through the network(s), network link 220 and communication interface 218. In the Internet 
example, a server 230 might transmit requested program code for an application program 
through Internet 228, ISP 226, local network 222 and communication interface 218 

20 Processor 204 may execute the received code as it is received, and/or stored in 

storage device 210, or other non-volatile storage for later execution. In this manner, 
computer system 200 may obtain application code in the form of a carrier wave. 

In the foregoing specification, the invention has been described with reference to 
25 specific embodiments thereof. It will, however, be evident that various modifications and 
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changes may be made thereto without departing from the broader spirit and scope of the 
invention. The specification and drawings are, accordingly, to be regarded in an 
illustrative rather than a restrictive sense. 
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